Presently peoples are loaded with stress and leads to various neurodegenerative disorders like anxiety, Alzheimer"s disease and Parkinson"s disease. The present study was aimed to investigate the antioxidant, anti-alzheimer and anti-parkinson activity of Artemisia nilagirica leaves with flowering tops extracts. The ethanol and aqueous extracts of Artemisia nilagirica leaves with flowering tops were processed for evaluation of in vitro antioxidant activity namely hydrogen-donating activity, superoxide scavenging activity, total polyphenol content, total flavonol content and reducing power assay. The object recognition and Y-Maze test were used to evaluate the anti-alzheimer's activity of extract. The different parameters like catalepsy (bar test), locomotor activity (actophotometer test), and muscle activity (rotarod test) were measured in all animals for anti-parkinson activity. The findings of in vitro antioxidant study demonstrated that ethanol extract has maximum antioxidant properties compared to aqueous extract. Hence the ethanol extract of Artemisia nilagirica was selected for screening of anti-alzheimer and anti-parkinson activity. The administration of ethanol extract of Artemisia nilgirica exhibited significant anti-alzheimer and anti-parkinson activity. The findings of anti-alzheimer and anti-parkinson activity ethanol extract of Artemisia nilagirica demonstrated that this plant have neuroprotective properties.
Introduction
Neurodegenerative disorders are a diverse group of diseases of the nervous system. Disorders such as Alzheimer"s and Parkinson"s disease account for a significant and increasing amount of morbidity and mortality in the developed world.
Alzheimer"s and Parkinson"s disease are becoming more common mainly as a result of increased life expectancy and changing population demographics. There is a growing body of evidence that nigral neurons may be damaged by free radicals in this disorder. Free radicals are thought to be produced locally alcohol, camphene, αgurjunene, p-cymene, terpinen-4-ol and α-pinene 10, 11 .
The anti-alzheimer and anti-parkinson activity of leaves with flowering tops of Artemisia nilagirica has not been experimentally studied. On the basis of literature and documentation of existing uses of Artemisia nilagirica, an effort has been made to establish the scientific validity to investigate antioxidant, anti-alzheimer and anti-parkinson activity.
Materials and Methods

Plant material
The leaves with flowering tops of Artemisia nilagirica was selected for present work.
Collection and identification of plant material
The plant was collected from Ooty District, Tamil Nadu, India, and identified by a Tamil Nadu Agriculture University Horticulture Research Station Ooty, Tamil Nadu, India. The plant specimens were deposited in the herbarium of Department of Pharmacognosy, Mahakal Institute of Pharmaceutical Studies, Ujjain, Madhya Pradesh, Voucher no. MIPS/A/36/2011. The plant materials were shade dried, reduced to coarse powder and stored in airtight container till further use.
Preparation of extracts
The powder of the leaves with flowering tops of Artemisia nilagirica was packed in the Soxhlet apparatus and successively extracted with petroleum ether, chloroform, ethanol, methanol and distilled water until the completion of the extraction. The extracts were filtered while hot, and the resultant extract was distilled in vacuum under reduced pressure in order to remove the solvent completely, and later dried in a desiccator. After that extracts of petroleum ether, ethanol and aqueous were kept in air tight container for further study.
In vitro antioxidant activity of extract 2.4.1 Hydrogen-donating activity
The methanolic solution of DPPH (100 mM, 2.95 ml), 0.05 ml of each extracts dissolved in methanol was added at different concentrations (50-250 µg/ml). Reaction mixture was shaken and after 30 min at room temperature, the absorbance values were measured at 517 nm and converted into percentage of antioxidant activity (% AA). Ascorbic acid was used as standard.
The degree of discoloration indicates the scavenging efficacy of the extract, was calculated by the following equation: % AA = 100 -{[(Abssample -Absblank) x 100] / AbsDPPH}
Superoxide Scavenging Activity
Superoxide scavenging was carried out by using alkaline Dimethyl sulfoxide (DMSO). Solid potassium superoxide was allowed to stand in contact with dry DMSO for at least 24 h and the solution was filtered immediately before use. Filtrate (200 ml) was added to 2.8 ml of an aqueous solution containing nitroblue tetrazolium (56 mM), EDTA (10 mM) and potassium phophate buffer (10 mM, pH 7.4). Sample extract (1 ml) at various concentrations (50-250 µg/ml) in water was added and the absorbance was recorded at 560 nm against a control in which pure DMSO has been added instead of alkaline DMSO [12] [13] [14] .
Total polyphenol content
Total polyphenol content was determined using colorimetric method. 1.0 ml of the prepared extract was oxidized using 2.5 ml of Folin-Ciocalteu reagent, and 2.0 ml of sodium carbonate solution (75 g/l) was then added to the reaction mixture. The absorbance readings were taken at 760 nm after incubation at room temperature for 2 h. The amount was calculated using the gallic acid calibration curve. The results were expressed as gallic acid equivalent (GAE) mg per 100 ml of the sample (extract).
Calibration curves of gallic acid
Accurately weighed 100 mg of gallic acid was dissolved in 100 ml of distilled water which gives the concentration of 1000 µg/ml. 10 ml of this solution was taken and made up to 100 ml with gallic acid which contains the concentration of 100 µg/ml. Further 10 ml of this solution was taken and made up to 100 ml with gallic acid which contains the concentration of 10 µg/ml. 1 to 10 ml were taken from this solution and made up to 10 ml to get the concentration ranges of 1 to 10 µg/ml. Calibration curve was plotted by mixing 1 ml aliquots of gallic acid solutions with 2.5 ml of Folin-Ciocalteu reagent and 2.0 ml of sodium carbonate solution (75g/l). The absorbance was measured after incubation at room temperature for 2 h at 760 nm using UV spectrophotometer, against blank solution.
Total flavonol content
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Flavones and flavonols contents were analyzed by the colorimetric method. 9.8 ml of the prepared extract was mixed with a 10% solution of aluminum chloride (200 μl). After 30 min, absorption was measured at a 425 nm wavelength. The amount was calculated using quercetin calibration curve. The results were expressed as the quercetin equivalent (QE) mg per 100 ml of the sample.
Calibration curves of quercetin
Accurately weighed 100 mg of quercetin was dissolved in 100 ml of distilled water which gives the concentration of 1000 µg/ml. 10 ml of this solution was taken and made up to 100 ml with quercetin which contains the concentration of 100 µg/ml. Further 10 ml of this solution was taken and made up to 100 ml with quercetin which contains the concentration of 10 µg/ml. 1 to 10 ml were taken from this solution and made up to 10 ml to get the concentration ranges of 1 to 10 µg/ml. Calibration curve was plotted by mixing 9.8 ml aliquots of quercetin solutions with a 10% solution of aluminum chloride (200 μl). The absorbance was measured 30 min at 425 nm using UV spectrophotometer, against blank solution.
Reducing power assay
The relative reducing activity in terms of antioxidant activity of extracts was determined by using individual extracts (5 mg) as well as its combination with equal amount of ascorbic acid The extracts and ascorbic acid were dissolved separately in 1.0 mL of deionized water with phosphate buffer (2.5 mL, 0.2 M, pH 6.6) and 1% potassium ferricyanide (2.5 mL). The mixture was incubated at 50°C for 20 min. Aliquots of trichloroacetic acid (2.5 mL, 10% w/v) were added to the mixture and centrifuged at 3000 rpm for 10 min. The upper layer of solution (2.5 mL) was mixed with distilled water (2.5 mL) and a freshly prepared FeCl3 solution (0.5 mL, 0.1%). The absorbance was measured at 700 nm by making 500 μg mL -1 extracts aliquot. Increased absorbance of the reaction mixture indicated increased antioxidant activity via reducing power with reference to equal amount of standard ascorbic acid 15 .
Pharmacological activity
Anti-alzheimer's activity
Object recognition test
The apparatus consisted of plywood (70 × 60 × 30 cm) with a grid floor that could be easily cleaned with hydrogen peroxide after each trial. The apparatus was illuminated by a 40 W lamp suspended 50 cm above the box. The objects to be discriminated were also made of plywood in two different shapes of 8 cm height colored black.
The day before test, mice were allowed to explore the box Each group consisted of 6 animals.
Y-Maze test
Swiss albino mice of either sex were selected and divided into four groups of six animals each and treated as follows: 
Anti-parkinson activity
Swiss albino mice of either sex were divided into four groups of six animals each and treated as follows: 
Biochemical estimation
Lipid Peroxidation Assay (TBARS)
Thiobarbituric acid reactive substances (TBARS) measurement is an index of lipid peroxidation in brain. For the estimation of TBARS, ten percent (w/v) tissue homogenate was mixed with sodium dodecyl sulfate, acetate buffer (pH 3.5), and aqueous solution of thiobarbituric acid. After heating at 95°C for 60 min, the red pigment produced was extracted with n-butanol-pyridine mixture and estimated by the absorbance at 532 nm. As an external standard, tetramethoxypropane was used, and lipid peroxide level was expressed in terms of nmol malondialdehyde 20 .
Estimation of Reduced Glutathione (GSH)
For the estimation of reduced glutathione the 1 ml of tissue homogenate was precipitated with 1 ml of 10% trichloroacetic acid (TCA). To an aliquot of the supernatant 4 ml of phosphate solution and 0.5 ml of 5,5′-dithio-bis-(2-nitrobenzoic acid) (DTNB) reagent were added and absorbance was taken at 412 nm. A standard curve of reduced glutathione was prepared and the concentration of GSH in the supernatant was determined from the standard curve 21 .
Estimation of Nitrite
The production of nitric oxide (NO) in the brain may occur due to oxidative stress and it can be determined by estimation of nitrite level. The nitrite level was determined spectrophotometrically with Griess reagent (0.1% N-1-naphthyl ethylene amine dihydrochloride, 1% sulphanilamide, and 2.5% phosphoric acid). Brain homogenate and Griess reagent were mixed equally and this mixture was incubated for 10 min and the absorbance was measured at 546 nm. The standard curve of sodium nitrite was prepared and the concentration of nitrite in the supernatant was determined from standard curve 22 .
Estimation of Protein
For the estimation of protein content of brain, Lowry method was used. Standard curve was determined using bovine serum albumin 23 .
Statistical analysis
Results were analyzed using one way analysis of variance (ANOVA) followed by the tukey"s test by using statistical software package, Graph Pad Prism; version 5.03. Values were expressed as mean ± SEM and the p <0.05 were considered as statistically significant.
Results and Discussions
The current available drug treatments for Alzheimer"s disease From results, it was found that the extracts showed moderately to strongly free radical scavenging activity. The extracts donated their electrons to the superoxide and scavenge them to prevent their further interaction with NBT followed by inhibition of formation of blue colored formazan product 12, 13 . The high content of flavonoids, which was significantly correlated with the superoxide radical scavenging activity. was found to be y = 0.0383 x +0.0021 ( Fig 5) . The total phenolic content of ethanol and aqueous extract of Artemisia nilagirica were 79.32 and 56.81 GAE mg/gm, respectively ( Table 3 ). The ethanol extracts exhibited highest amount of total polyphenol content compared to aqueous extracts. 
Reducing power assay of
The absorbance value of ascorbic acid was considered to be 100% antioxidant activity. The higher the absorbance of the reaction mixture, the higher would be the reducing power. Table   5 revealed that the antioxidant activity of ethanol and aqueous extract of Artemisia nilagirica. The reducing power of the ethanol and aqueous extract of Artemisia nilagirica were found to be 55.40% and 37.50%, respectively.
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Pharmacological activity
The in vitro studies of the ethanol and aqueous extract of Artemisia nilagirica indicates that ethanol extract incorporating higher quantity of flavonoids and polyphenol. Hence the in vivo activities were performed with ethanol extract of Artemisia nilagirica.
Anti-alzheimer's activity
Object recognition test
In the object recognition test, the mice spent more time to explore the objects in the first trial (T1 session). In the second trial (T2 session), when a new object replaced a familiar object, ethanol extract of Artemisia nilgirica and piracetam significantly reduced the time to explore the familiar object as compared with the time to explore the new object (Table 6 ). Moreover, ethanol extract of Artemisia nilgirica also showed significant increase in discrimination index (Table 7) . The high metabolic activity of nervous tissues attached with lipid present, and leads to susceptible to oxidative damage.
Additionally, catecholamines present in brain showed more sensitive for production of free radical. The catecholamines such as adrenaline, noradrenaline and dopamine can spontaneously break down (auto-oxidize) to free radicals, or can be metabolized to radicals by the endogenous enzymes such as (Table 9 ). The animals treated with levodopa and carbidopa group significantly prevented the increase in catalepsy compared to Chlorpromazine treated animals on the 21 st day. 
Locomotor activity (Actophotometer test)
Locomotor (Table 10) after first week. The animals treated with levodopa and carbidopa group significantly increases the locomotor activity compared to Chlorpromazine treated animals on the 21 st day.
Muscle activity (Rotarod test)
Muscle rigidity of animals was evaluated by using the rotarod apparatus. The mean fall-off time of vehicle treated normal control group animals from the rotarod was found to be 119-121 seconds during weekly observation of the treatment. The administration of Chlorpromazine to animals demonstrated significant decrease in the rotarod readings (muscle rigidity) compared to vehicle treated normal control group animals. The animals pretreated with the ethanol extract of Artemisia nilgirica showed significant increase in rotarod readings compared to Chlorpromazine treated animals (Table 11 ) after first week. The animals treated with levodopa and carbidopa group significantly increases the decreases in rotarod readings compared to Chlorpromazine treated animals on the 21 st day. 
Biochemical estimation Lipid Peroxidation Assay (TBARS)
The animals treated with Chlorpromazine showed significant increases in TBARS level in brain compared to normal control group animals. The TBARS level in animals treated with ethanol extract of Artemisia nilgirica and standard drug was significantly decreased compared to Chlorpromazine treated animals ( Table   12 ).
Estimation of Reduced Glutathione (GSH)
The animals treated with Chlorpromazine showed a significant decrease in GSH levels in brain compared to normal control group animals. The GSH level in animals treated with ethanol extract of Artemisia nilgirica and standard drug was significantly increased compared to Chlorpromazine treated animals ( Table   12 ).
Estimation of Nitrite
The animals treated with Chlorpromazine showed significant increases in nitrite level in brain compared to normal control group animals. The nitrite level in animals treated with ethanol extract of Artemisia nilgirica and standard drug was significantly decreased compared to Chlorpromazine treated animals (Table   12 ).
Pal and Gosh, Antioxidant, Anti-alzheimer and Anti-parkinson activity of Artemisia nilagirica UK J Pharm & Biosci, 2018: 6(2); 21
Estimation of Protein
The animals treated with Chlorpromazine showed a significant decrease in protein levels in brain compared to normal control group animals. The protein level in animals treated with ethanol extract of Artemisia nilgirica and standard drug was significantly increased compared to Chlorpromazine treated animals (Table   12 ). The present data suggested that chlorpromazine developed
Parkinson"s disease-like behavioral symptoms in rats. The oxidative stress was measured through determination of levels of TBARS, reduced glutathione, and nitrite level in brain tissue.
Lipid peroxidation is a sensitive marker of oxidative stress. Lipid peroxidation occurs due to attack by radicals on double bond of unsaturated fatty acid and arachidonic acid which generate lipid peroxyl radicals. These radicals have further attacks on other unsaturated fatty acids. Increased levels of the lipid peroxidation product have been found in the substantia nigra of Parkinson"s disease patients. In the present study the same result was observed in the brain homogenates of chlorpromazine treated control animals. Brain protects against oxidative stress by SOD, catalase, and glutathione peroxidase and thus these antioxidant enzymes protect brain from neurodegeneration. Glutathione peroxidase protects brain from neurodegeneration by scavenging H2O2 generated by cellular metabolism and balance formation and decomposition of H2O2 in normal condition [30] [31] [32] . It is obvious that reduced glutathione is the limiting factor in the removal of H2O2.
Neuronal cell loss may cause the depletion of reduced glutathione in the substantia nigra in Parkinson disease. Nitric oxide production can be determined by nitrite determinations in biological material. Nitric oxide has been involved in the cytotoxicities by activation of macrophages or excess stimulation of neurons by glutamate. In further study on glutamate stimulation causes neurotoxicity in primary cultures of rat fetal cortical, striatal, and hippocampal neurons [33] [34] [35] .
Chlorpromazine group showed a significant increase in the level of TBARS and gradual decrease in GSH levels in brain as compared control group. All observations showed that chlorpromazine increases the oxidative stress in the brain of animals. The administration of ethanol extract of Artemisia nilgirica were used in the chlorpromazine model in rats; both doses were found to be significant in reducing the catalepsy, Artemisia nilgirica has potential effects against Parkinson"s disease-like symptoms produced in various experimental models.
The antioxidative properties of ethanol extract of Artemisia nilgirica reduced the duration of the catalepsy that decreased the elevated levels of lipid peroxidation in the chlorpromazine treated animals.
Conclusion
The leaves with flowering tops of Artemisia nilagirica extract were evaluated for anti-alzheimer and anti-parkinson activity.
The ethanol extract of Artemisia nilagirica demonstrated significant anti-alzheimer and anti-parkinson activity. The findings of in vitro antioxidant confirmed the neuroprotective effect of ethanol extract of Artemisia nilgirica is due to presence of high phenolic and flavonoid content.
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